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CLAIMS 



f 1. Plastic-based composite products which consists 

at least partially of a plastic in which a material 
yS consisting substantially of particles is homogeneously 

embedded, which particles have tensile/ strength in at 
5 least one principal direction , 
characterized in that 
the particle comprise: 

small particles , in particular plates or fibres 
with a random orientation and a Length of 0.2-2 mm; and 
10 large particles with a dominant orientation^ for 

instance 80-95% , of the said principal direction of the 
particles in a chosen product /principal direction and 
a length in the particle principal direction of about 
2—6 mm. 

15 ~ 2. Product as claimed in claim 1, 

characterized in that 

the large particles are plates and the particle 
principal direction extends in the main plane thereof. 

3 • Product as claimed in claim 2 , 
20 characterized in tfiait 

the plates have an a^TQast more or less isotropic, 
tensile strength in thear mail/ plane. 

4. Product as claimed An claim 3, 
characterized in t*xa£ 

25 the plates consist substantially of mica. 

5. Product as claimed in claim 1, 
characterized in that 

the large particles are fibres wherein the 
principal direction of the particles is the longitudinal 
3 0 direction of each fibre. 

6. Product as claimed in claim 1, 
characterized in that 

th^ particles consist predominantly of wood 
material And the plastic is a thermoplastic polymer 
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material, in particular at least one polyoletin or one 
polymer on a basis of styrene, 
wherein 

a. the transverse dimension of the larcfe wood particles 
5 is preferably such that the ratio betwfeen the length in 

the principal direction of the particles and this trans- 
verse dimension amounts to a minimum pf 4, but preferably 
lies in the range of 6-80. 

b. the wood particles are present iri a quantity of 4 0-80% 
10 by mass, but preferably from 50 to/70% by mass in rela- 
tion to the mass of product, 

c. the obtained product complies /minimally with the 
following requirements relating/to mechanical properties 
in 

15 . bending strength in thc£ fibre direction: 8 MPa 

bending modulus in the fibre direction: 3 GPa 
tensile strength in the fibre direction: 6 MPa 
tensile stress modulus in fibre direction: 3 GPa 
tensile strength transversely of fibre direction: 0.3 MPa 
20 . tensile stress modulus transversely of fibre direction: 

1 GPa. 

7. Product as claimed" in Jclaim 6, 
characterized jLn that / — . 

the wood particles /originate It rom softwood or hardwood, 
preferably one of the following tyiSes: fir, spruce, birch, poplar., 

8. Product jks claimed in clfaim 6, 
characterised by \\ / 

other particles with tensile strength of 3-25% by mass, 
preferably 5-18E% by mass. 
30 9. Product as claimed in claim 8, 

characterized by 

othey particles with tensile strength which originate from 
at least oyle type of the class of inorganic polymers on a basis of 
silicates/ preferably glass. 
35 lo/ Product as claimed in claim 8, 

aracterized by 
ther fibres with tensile strength consisting of glass 
fibred chopped strands with a length of 4-5 mm and a diameter of 
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isists of polypropylene, 
^olyacrylate . 
in claim 12, 



a. 013 mm and a ratio of length to diameter in the range of 300- 
400. 

11. Product as claimed in clai^a 8, 
characterised by 

other fibres with tensile strength of one or more types of 
the class of the natural biopolymei/s on a basis of cellulose, 
preferably from flax, jute, hemp, 

miscanthus, wherein the percentage* applied also depends on the 
number of external appendages on /the fibres. 

12. Product as claimed iiy claim 6, 
characterized in that 
the polymer material c 

polystyrene, polyethylene or 

13. Product as claimed 
characterized in that 

the polymer material consists of one or more olefinic homo- 
or copolymerisates with art M.F.I. (230/2,16) of 1-30 dg/min; 
preferably 2-15 dg/min; atnd which polymeric matrix material forms 
10-50% by mass and preferably 15-40% by mass of the technical 
wood. 

14 . Product as 
characterized 

at least one a&ditj 
which additive is a<Jaed t^ 
in the compushtrudiftg proc* 

15. Product /as claimc 
characterised by 

an aaartivye with a desired influence on chosen properties 
of the product ahd belonging to at least one of the following 
classes: 

. influyfencers of adhesion between particles with tensile 

strength and matrix polymer (class H) , 
. influencers of the properties of the surface of the 

product, particularly in respect of coatings or adhesives 
f^r applying in sandwich structures (class O) , 

s of the pyrogenic properties (class P) , 
/influencers of the particle durability (class D) , 




n any of the f orcgejrng— e-l-a-ims , 



btaining desired properties, 
rocess flow at a suitable position 
during manufacture of the product, 
in claim 14, 
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. blowing means for obtaining a fobmed structure (class B) , 
in the case of an unintended , sufficiently great 
temperature increase. 

16. Product as claimed in claim/ 14 , 
characterized in that 

as additives with a positive* influence on the desired 
properties of the technical wood preferably one or more of the 
following are used, therein indicating the class or classes and 
the applied percentage related to the mass of technical wood: 



Additive 



Class 



Mass-percentage 



Polybond (Spider) 
Polyweb (DOW) 
15 Exxelor (Exxon) 

tributoxyethylphosphate 
1,2, 3 -propane triol 
d i amnion iumpho spha t e 
ammoniumcarbonate 

2 0 ammoniumhydrogencarbonate 

1,2 -ethane diol 
ethylacetate/ethanol 1/^ -1/3 
methylacetate 
n-propanol 
25 silane A 171, 172, VIA 
polyvinylacetate 
surfactants , ionogenic/anioge 
standard 

chlorinated polyolefins 

3 0 UV-stabilizers 

azodicarbonami&e 




1-3 , preferably 2 
1-3 , preferably 2 
1-3 , preferably 2 

1- 5, preferably 2 

2- 3, preferably 2 
2-8 

1-3 

up to 3 
up to 3 
up to 4 
up to 1.5 
0.5 - 3 
up to 5 

up to 2 
up to 5 
up to 3 
up to 3 



5 
5 
5 



17 • Prqduct as claimed in any of the foregoing 
claims, 

35 characterized in that 

at l^east one colouring agent or pigment is added to 
the product during manufacture, 

. . Product as claimed in any-o^— the— ^ foregoi-ng 
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substantially of a laminate 
mposite layer as claimed in any of 



the foregoing 

a firs 
possessing 

optionally 
the other 
which laye 
glueing , w 
with hot a 



mentioned 



adhered thereto on one side and 
perties ; 

second skin layer adhered thereto on 
possessing chosen properties; and 
mutuajd^ adhered by for instance 

Iding, with an infrared laser , 
suitable treatment, 
imed in claim 18 , 



least one of the skin layers is 
any of the foregoing claims and 
direction thereof has a chosen 
this product principal direction of 
:ic-based composite layer. 



20. Apparatus for/ manufacturing a product as claimed 



in ar^o^-the-f orego iWg-eia-i-ms , compr i s ing : 

a compounder operating at low pressure for 
plasticizing a mixtipster-ransisting substantially of 
plastic and partLeOei with tensile strength, which 
particles are m£xed With the plastic either beforehand or 
in the compounder, and pressing the plastic mixture to 
the outside via an outlet; 

a rotating displacement pump further transporting 
the plastic jmixtur^^l 

a distikbution head further guiding the mixture 
in order to further transport the plastic mixture 
substantially as a plug floi 

orienting mean s \ further guiding the mixture, 
comprising at least oW^bundle of substantially parallel 
channels through which the plastic mixture can flow, 



which channels are 
particles such that 



dimensioned relative to the long 

other than to a dominating extent in 
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iy are too small to 
in the 



/present 



the particle principal direction, t 
allow passage of the long particles 
plastic mixture; and 

a substantially prismatic mould head which connects 
onto the outlets of the channels and the form of which 
corresponds with the desired crosp sectional form of the 
product ; 

such that the particle prinbipal direction 
corresponds with the longitudinal direction of the mould 
head and the product principal jdirection; 

which mould head is so lo 
curve in the longitudinal diretrtarbn 
of the mouth the product has ^cooled 
softening temperature. 



a temperature 
such that at the end 
to below its Vicat 



in claim 20, wherein the 
of at least the parts of the 
ownstream amount to a minimum 
rt fibres and a maximum of 
fibres. 

med in claim 20, comprising at 
els mutually connecting in 

imensions of the channels 
are smaller than 
bdndle located further 



dimension 
rthest 



sated furthejp^ddwnstream 



aimed in claim 20, 



21. Apparatus as qTaim 
linear transverse 
channels located f 
of 2x the length x^f the" sh 
1.5x the length /of the lo 

22. Appar 
least two bundles of cha 
series, wherein the transverse 
of a bundle lo 
those of the cha 
upstream. 

23. Apparatus as c 
wherein the effec 

the distribution head 
means of screws contr 
selective heating. 

24. Apparatus as/ claimed in claim 20, 
wherein at least one feed for adding particle 

material and/or additives to the plastic connects to the 
compounder . 

25. Apparatus as claimed in 
comprising particle/ supply means which are adapted to 
introduce the partiicles into the compounder under a 
pressure such that Jthese are compressed while air is 
expelled. 



iye passages of the/channels of 

instance by 
ide, or by means of 



e adjustable, fc 



liable from ox 



he— G-l-a-ims— 2-0— 2-4-, 
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26. Apparatus as claimed in claim 25 , comprising 
compression means for compressing the particle 

material to expel gases such as air prior to addition of 

the plastic. /cK^ . 

27. Apparatus as claimed in any_i>£---the— claims 20-2-6-, 
wherein the compounder has a sctew with a geometry such 
that the plastic mixture in j^dlT^th^ particles are 
incorporated is successively compressed, decompressed and 



degassed under vacuum 
expelled from the 
the particles 
28. 



iich thAt air and other gases are 
xture an<jl from the pores present in 



any-trf-t] 



Methoca for manufacturing a product as claimed in 



berized in thai 



cbarac 

the fin 
treatment comprisi 
temperature above 
applied plastic 
temperature of 
product to a desired 
pressure causing the 
below the said 



let/ is subjected to an after- 
eating the product to a 
e Vibat softening temperature of the 
spectively the highest Vicat softening 
the /applied plasties , modelling the 

L ape and while maintaining a chosen 
roduct to/cool in this shape to 
softening temperature. 



Lcat 

29. Product obtained with the method as claimed in 
claim 28. 

30. Method fof manufacturing a product as claimed in 

claim 12, 

characterized in that 

as starting polymer material is used a prepolymer on 
the basis of a styrene or an acrylate. 
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